236      THE NEWER KNOWLEDGE OF NUTRITION
contents, and as data accumulated on gastric analysis it emerged that
there was a relationship between lack of free hydrochloric acid in the
stomach secretion and pernicious anemia. Patients with this disease not
infrequently showed lack of peptic activity. Unlike the secondary
anemias, pernicious anemia was apparently not due to any super-
imposed disorder; hence it became known as "primary" anemia. Some
investigators continued to believe that pernicious anemia was not
essentially different from other anemias, and that the cause should be
discoverable. The researches which finally led to the present under-
standing of the etiology of pernicious anemia constitute one of the
most remarkable achievements in the history of nutritional
investigations.
Red blood cells are produced in the bone marrow, and in the
normal individual they are passed into the blood stream where they
are buffeted about during 30 to 40 days, by which time they become
considerably damaged and are disposed of as waste material. At a
given time the number of red cells in the blood represents the balance
between formation and destruction. In pernicious anemia the bone
marrow is overcrowded with immature red cells, almost ready to be
released into the blood stream, but for some reason they are not
liberated. The decreased production of new cells may be accounted
for by supposing a lack of a nutrient principle which is essential for
the maturation of the new cells, thus causing cessation of their
development.
The results of Whipple and Robscheit-Robbins in their studies of
hemoglobin formation had shown liver and kidney to be especially
valuable for this purpose. Acting on this suggestion, Minot and
Murphy ('26) tested the therapeutic value of liver and kidney in
pernicious anemia. Their observations showed that in every one of 45
cases the patients improved almost at once under liver therapy, and
continued in good health as long as liver was regularly eaten in
sufficient quantities. The best results were obtained when raw liver
was eaten in large amounts, but patients experienced great difficulty
in consuming enough of it continuously to sustain normal blood
regeneration. Subsequently Cohn and Minot et al. ('28) succeeded in
preparing a concentrate from liver -which contained most of the active
principle and was much easier to ingest. Cohn and associates ('28)
succeeded in fractionating liver to the extent that 140 mg. administered
parenterally were clinically effective.
Having once developed pernicious anemia, it is necessary for the
subject to continue taking the antipernicious anemia factor or complex
during the rest of his life. It was difficult, therefore, to understand why
normal persons who never ate liver or kidney did not develop
pernicious anemia in a short time. Castle (Castle and Locke, '28) was